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Application Papers 
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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-10, 12, 21-22, and 24-29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 6,030,881 (Papasouliotis et al.). 

Papasouliotis et al. disclose a method for filling a shallow trench insulation 
structure with a high aspect ratio, i.e. higher than 5:1 , (col. 4, lines 50-60) to be used as 
an intermetal dielectric by way of HDP-CVD (col. 4, lines 50-60) comprising cycles (col. 
6, lines 8-13) of a two step process that uses a silicon source gas such as silane, an 
oxide source gas such as oxygen and an inert gas, such as He, during the HDP-CVD 
(col. 6, lines 40-50) at the respective flow rates (See Tables 1 and 2) wherein the etch 
to deposition ratio of one step is higher than the second (col. 7, lines 1-7 and col. 7, 
lines 53-58) and wherein the etch to deposition ratio is varied-from one step to the other 
by modifying flow rates of the source gases and by changing the RF power of the bias 
to the substrate, (col. 8, lines 42-47). The process discloses in Papasouliotis et al. 
results in the deposition of silicon dioxide (col. 5, lines 27-31 ) wherein the layers form a 
v-shape that is later filled in. (Fig. 1A-D). 

Papasouliotis et al. does not specify that the bias and/or flow rate in one step are 
higher/lower than the other. 
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It would have been obvious to one of ordinary skill in the specific art to have the 
two steps one with high RF bias and the other with a high flow rate, since Papasouliotis 
et al. disclose that such variables are result effective because by changing those 
variables one affects the etch to deposition ration and thus being recognized as result 
effective variables discovering their optimum value involves only routine skill in the art. 
In re Boesch, 617 F.2d 272 (CCPA 1980). 

3. Claims 11, 13-20, and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 6,030,881 (Papasouliotis et al.) in view of U.S. 
Patent No. 5,872,058 (Van Cleemput et al.). 

As stated in paragraph 2, all the limitation of these claims have been met except 
for teaching that the inert gas may comprise hydrogen, that the trench may be covered 
with a nitride liner prior to the deposition of the silicon oxide. 

Van Cleemput et al. teaches a method of filling a high aspect ratio trench 
isolation structure with silicon dioxide in a HDP-CVD process wherein silane and 
oxygen are used with hydrogen (col. 3, lines 32-37) as the inert gas and wherein the 
trench is lined with a nitride layer prior to the deposition of the silicon oxide, (col. 3, lines 
22-27) 

It would have been obvious to one with ordinary skill in the specific art to 
combine the teachings of Van Cleemput et al. to those of Papasouliotis et al., since Van 
Cleemput et al. teaches that hydrogen may be exchanged for argon, another gas inert 
gas that Papasouliotis et al. discloses my be used, and since the silicon nitride layer 
would provide protection to the sidewalls. (See Van Cleemput et al. col. 3, lines 20-40). 
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Response to Arguments 

4. Applicant's arguments filed June 25, 2004 have been fully considered but they 
are not persuasive. Applicant presents four main arguments as to why the prior art does 
not render the pending claims obvious: 1 ) that the prior art does not teach the same 
sequence of process steps, 2) that the prior art does not form a v-shape, 3) that the 
prior art does not teach the recited etch/dep ratios and 4) that the prior art does not 
teach the formation of multiple oxide layers. The examiner disagrees with applicant's 
allegations and has decided to maintain the rejection. 

With respect to the first point, while applicant does make a good point that the 
order in which the steps are performed may not be obviated by teachings that show a 
process steps may be done at different conditions, the applicant has overlooked the fact 
that the Papasouliotis et al. reference teaches repeating the cycle a number of times. 
Because the pending claims have an open transition, i.e. "comprising" they do not 
exclude any additional process step. In this case, it is true the prior art to Papasouliotis 
et al. teaches a cycle where the two process steps are performed in the reversed order 
from what is recited in the claims, but the reference also teaches performing the cycle 
multiple times, see column 6, lines 8-10. Thus, because the claim does not exclude 
additional process steps, the first step of the claims may be viewed as the second step 
of the first cycle in the prior art, and the second step in the claim as the first step of the 
second cycle in the prior art. Hence the limitation is met and the claim is rendered 
obvious. 
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Applicant second argument is that the prior art does not teach a v-shape. The 
examiner draws applicant's attention to figures 1A-1D, as cited in the rejection above 
and in the previous action. The examiner does not understand how figure 1D does not 
show a v-shape. Applicant's argument is not persuasive with respect to this point 
because Figure 1 D shows nothing but a v-shape. 

Third, applicant asserts that the prior art does not teach the etch/dep ratio. The 
examiner has presented that the prior art to Papasouliotis et al. teaches that this and 
other variables are result effective and thus would be obvious to optimize. Applicant 
has not argued this point and instead only restated what the rejection presented, i.e. 
that the specific values are not taught. This is not persuasive. 

Fourth, and finally, the applicant argues that the prior art does not teach forming 
multiple layers. The examiner is confused by this allegation because the prior art 
teaches forming oxide material by repeating a two step cycle, wherein during each step 
of each cycle an oxide material is deposited. Thus, because each step of each cycle 
deposits a layer, each cycle deposits two layers and because the cycles are repeated 
the prior art actually teaches depositing a number of oxide layers. Thus, this argument 
is also found not to be persuasive. 

For the above reasons, the examiner has decided to maintain the rejection as 
presented in the previous office action. 
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Conclusion 

5. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Renzo N. Rocchegiani whose telephone number is 
(571)272-1904. The examiner can normally be reached on Mon.-Fri. 8:00 am - 5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on (571)272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Renzo N. Rocchegiani 

Examiner 
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